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Manipulating therural landscape:
Villagisation and income generation in Rwanda

Ann-Sofie | saksson”

Abstract: The aim of the present paper is to investigatethdrehouseholds relocated to government-
built village settlements, as part of Rwanda’s agikation programme (‘Imidugudu’), diversify into
non-farm income-generating activities to a greatdent than other rural households in Rwanda, ind i
so, to what extent the variation can be explaingdlifferences in micro-level asset and meso-level
access factors. Despite the programme objectigtitaulate non-farm activity, the results of empitic
estimations drawing on household and communitytidaga suggest that Imidugudu households differ
surprisingly little from other rural householdsterms of diversification into non-farm income sasc
The slightly greater participation in non-farm inee-generating activities observed among the
Imidugudu households can be attributed to regieaalktion and household characteristics mattering
for selection into the programme rather than tetassdowments and improved service access.

JEL classification: 012, 022, 055
Keywords: Income diversification, livelihoods, villagisatioRwanda

1 Introduction

In 1996 Rwanda started implementing its highly cowversial villagisation policy. Faced with
land scarcity and an immediate housing crisis tegulfrom the destruction and massive
population displacements of the civil war and ged@cthe villagisation, ormidugudy policy
was initially intended as an emergency housinggatojAt the time of the implementation,
however, it was redefined as an ambitious developnpeogramme establishing thatl
households living in scattered rural homesteadse-typical settlement pattern in Rwanda —
should be regrouped into organised government/doanstructed village settlements. On top
of addressing the immediate housing shortage amgrbblems of land use, a major ambition
was for the policy to help diversify the economy. &ettling people in clusters the hope was
that markets would develop, stimulating non-far@oime-generating activity.

The aim of the present paper is to evaluate whdtbaeseholds that are part of Rwanda’s
villagisation programme diversify into non-farm @me-generating activities to a greater
extent than other rural households in Rwanda, &sd,ito what extent the variation can be
explained by differences in micro-level asset anesonlevel access factors. | ask whether
Imidugudu households differ from other rural housdh in terms of asset holdings and access
to infrastructure and services and to what exthasé factors generate different patterns of
income generation. The results of empirical esiiomat based on household and community-
level data suggest that the slightly greater padteon in non-farm income-generating
activities observed among the Imidugudu househeddsbe attributed to regional variation and
household characteristics mattering for selectioto ithe programme rather than to asset
endowments and improved service access.

Villagisation attempts in other African countries.d. Tanzania and Ethiopia) have
negatively impacted agricultural productivity (Dgle2005; Skarstein, 2005; Thiele, 1986).
Peasants being disrupted from their own produatiwvaronment, soil degradation around the
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villages and longer walking distances to fields soene of the problems pointed out. In line
with this, Kondylis (2007) finds that conflict rehees affected by the Rwandan villagisation
policy experience lower agricultural returns. Altigh agricultural productivity is clearly a very
important measure of the economic performance atam rural dwellers, a sizeable literature
emphasises the wide variety of ways in which ralseholds in poor countries make a living
(Barrett et al., 2001; Barrett and Reardon, 200@c8son, 1999; Chambers, 1995; Chambers
and Conway, 1991). Very few collect all their inarfrom one source, and if focusing on
agricultural production alone one fails to captthre complex realities of the life of the rural
poor, in particular when focusing on resettling $eholds who have recently moved out of
their known productive environment (Chimhowu andriie, 2006).

The results of Dercon and Krishnan (1996), who ym®lthe income portfolios of
households in Tanzania and Ethiopia, and of Baetedd. (2005), who compare diversification
strategies among rural dwellers in Rwanda, KenyhGuote d’lvoire, point to the importance of
household asset endowments and factors related¢atdn and access to credit for households’
income-generating strategies. Surprisingly littl@eshbeen done on diversification and
resettlement. Using a mostly qualitative appro&mmhowu and Hulme (2006) compare the
livelihood strategies of planned and spontaneoresgttled households in Zimbabwe and find
that although the planned resettlers initially ioyed their conditions, they became vulnerable
when the state withdrew their support. In spitstohulating non-farm activity being one of the
explicit objectives of Rwanda’s villagisation pglicand even though commentators stress the
need for evaluation of this dimension of the progre (UNDG, 2000), no study has evaluated
the income-generating strategies of householdsdiin Imidugudu'

Against this background, the focus of the pres&umysis highly relevant from a policy
evaluation perspective. Moreover, the fact that shely allows for comparison of two rural
groups potentially differing markedly in terms afsat holdings and access to infrastructure and
services, and thus with respect to suggested dication constraints and incentives, makes it
theoretically interesting.

2 Diversification: incentives and constraints

Diversification is the norm in rural Africa — fewolect all their income from one source
(Barrett and Reardon, 2000). Income diversificattan be described as the process by which
rural households use their livelihood assets tosirant a diverse portfolio of activities and
social support capabilities in order to survive amgbrove their standard of living (Carney,
2003; Carney et al., 1999; Chambers and Conwayl;188is and Freeman, 2004; Scoones,
1998), or as individuals’ or households’ exchanfjassets and their allocation of assets across
various activities so as to achieve an optimal ridabetween expected returns and risk
exposure given the constraint they face (Barretialet 2001). It is common to classify
diversification patterns along sectoral, spatiald/an functional lines, where sectoral
classifications refer to income sources coming frdme farm or non-farm sector (or
alternatively, the primary, secondary or tertiagctsr), functional classifications distinguish
between wage-employment and self-employment, aradiaspclassifications refer to local
income sources, with the sub-categories on-farmadfithrm, vs. migratory income sources
(Barrett and Reardon, 2000).

Non-farm activity in rural Africa is typically pasvely correlated with income and wealth
(Barrett et al., 2001; Barrett et al., 2005), bl tcausal links involved are not clear-cut.
Authors agree that diversification can be bornafudesperation or opportunity, and hence can

! The section on Rwandan household income diveasidin in Barrett et al. (2005) is based on datenfi®91, i.e.
a period before the genocide and the subsequentaimm displacements.
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be for survival as well as for accumulation. Aslsudiversification incentives include both

‘push’ and ‘pull’ factors (Barrett et al., 2001; Bett and Reardon, 2000; Ellis, 1998; Reardon,
1997; Reardon et al., 2007). Push factors incexdante risk management, ex post coping with
adverse shocks, seasonal income smoothing, resgpialidiminishing returns to productive

assets in a given use, and high transaction caosiscing households to self-provide. Pull

factors include higher payoffs or lower risk to then-farm activity, the realisation of strategic
complementarities between activities, and individgjgecialisation according to comparative
advantage. Diversification incentives can be hookklspecific — i.e. can depend on the
specific risk and asset profile of the householol -€ommon to a specific region, like relative

prices and returns, seasonal variation in prodnctionditions, and factors related to agro-
climatic conditions. This micro- and meso-leveligdon creates important heterogeneity in
diversification incentives.

Moreover, there is significant heterogeneity in ttagacity of households to diversify
(Barrett et al., 2001; Barrett et al., 2005; Derema Krishnan, 1996; Reardon, 1997; Reardon
et al., 2007). Entry into higher return activitigsen requires substantial investment, i.e. access
is limited to an already relatively well endowedgp of households and poorer households
with meagre asset holdings are left to diversiftp itower-return activities. With respect to
factors determining the capacity to diversify, fedsl usually on capital endowments in a broad
sense, capturing both public (meso-level) and peiyenicro-level) assets (Barrett et al., 2005;
Reardon et al., 2007). Assets judged as importarthe choice of livelihood strategies include
physical capital (basic infrastructure and produttequipment), human capital (labour, skills
and good health), social capital (networks, menibpssof groups etc.), financial capital
(savings etc.) and natural capital (e.g. land are$stock) (Bryceson, 1999; Carney et al., 1999;
Scoones, 1998). Hence, the assets pointed out paertemt for the household capacity to
diversify refer not only to the stock of resourgesndividual or household possession, but also
to the access to infrastructure that the assetstt@way they can be put to use, depend on.
That is, they take account of access to, and kisnaédrived from, services such as education,
health care and roads (Ellis, 1998).

Studies of diversification patterns have tendedottus more on incentive variables and
less on capacity determinants (Reardon et al., R0Me present paper focuses on differences
in endowments affecting the capacity to diversiipwever, the distinction between variables
capturing diversification incentives and capaciyby no means clear-cut. In fact, they are
often two sides of the same coin. Lacking an asseid constrain the household from
diversifying. Having the same asset in abundancgdcoonstitute a diversification incentive.
Household land is a good example. Limited land ingjsl create a push incentive for
diversification. At the same time, without land diolgs the household might not generate the
income needed for investment in non-farm activithave any collateral for credit etc. Hence,
those with the greatest incentive to diversify rbaythe ones with the most limited capacity to
do so. The close connection between diversificatonstraints and incentives makes it
difficult to consider one separate from the other.

As noted, the factors determining the capacityiterdify are often discussed in terms of
capital endowments in a broad sense, capturing [atic and private assets. In this paper |
distinguish between micro-level assets and mesal-lagcess factors, the former relating to
household holdings of human, physical, financiadl amtural capitaf, and the latter to the

2 1t would have been interesting to consider socapital in this context, but unfortunately there ri
satisfactory social capital indicator in the dadawever, it has been suggested that disrupting Ipfopm their
ordinary environments would have negative socigliteh effects. Kondylis (2007) argues that a ladk o
integration of Imidugudu dwellers with the resttioé population could result in a ‘ghetto effectidaJustino and
Vervimp (2008) use the percentage share of celis lmidugudu in a province as a proxy for its leg€kocial
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regional access to relevant services and infrastres. Although | distinguish between these
two sets of factors, they are clearly related. Mlesel access factors should affect the way
micro-level assets can be put to use as well asdbeelopment over time. Both should, if not

evenly distributed, lead to heterogeneity in diffexation constraints and incentives.

If living up to its wide-reaching ambitions with ggect to infrastructure and service
development, the villagisation programme shouldehthe potential to improve meso-level
access factors in the short run, and thereby themvero-level asset endowments can be put to
use, as well as how they develop over the longen.téoes this mean that Imidugudu
households are, as intended, in a comparativelyd gousition to diversify into non-farm
activity? Unfortunately (and as we will see in s&tt3) this is far from clear; the policy has
been heauvily criticised for not living up to itsatdd objectives, and many point specifically to
the lack of income-generating activities. Againbistbackground, an evaluation of the
comparative micro-level asset and meso-level acstegas of Imidugudu households, and of
whether this shapes their choice of income-genegatrategies, is highly relevant.

3 The policy

The Imidugudu policy is founded in the Arusha Aazof 1993, which explicitly state that
refugees shall be resettled in sites modelled dougrto the ‘village, grouped type of
settlement to encourage the establishment of deredat centres in the rural area and break
with the traditional scattered housing’ (RepublidRevanda, 1993, Article 28). However, while
the Arusha Accords specify that the programme shdad designed solely for resettling
refugees (Republic of Rwanda, 1993, Article 8),cadmg to the villagisation policy of
December 1996ll rural dwellers should resettle into Imidugudu (HamRights Watch, 2001).
Supported by donors such as the UNHCR and the UNB®,government embarked on
building Imidugudu sites, and by 1999-2000, whesmdbnstruction of new sites waned off due
to lack of donor support, the policy had affectednty 20 percent of the population (Republic
of Rwanda, 2004).

As a background to the policy, several circumstammed mentioning. To begin with, land
scarcity coupled with widespread dependence onisehse agriculture, and conflicts resulting
from the pressure on land are features of the Raraedonomy that are relevant to consider in
this context. Rwanda is one of the most denselyladgd countries in Africa. Still, the vast
majority of the population reside in rural areasd aather than living in villages the typical
rural settlement pattern is scattered homesteatisdnse to household fields (Hilhorst and
Van Leeuwen, 2000). In addition, over 90 percenthef active population is supported by
agriculture (Kairaba, 2002). The resulting pressameland has been a source of conflict for
decades$,and has made it increasingly difficult for subsigte farming to provide an adequate
livelihood. The consensus view seems to be thairmefis necessary (Hoyweghen, 1999;
Musahara and Huggins, 2005; UNDAF, 2001; Wyss 2006)

More immediate circumstances relevant for the fdathan of the villagisation policy
relate to the civil war and genocide, and to thesine population displacements that followed.
The period after the genocide saw the return ofiong of refugees — including those who had
been refused entry into the country for decades gtircalled old caseload, or OCL, refugees),
those who fled the country during the genocide (ibe/ case-load, or NCL, refugees), and

capital, arguing that due to the reshuffling ofzeibs to new settlements a high Imidugudu sharebeaaken to
imply low social capital.

? Several studies point to land as a very impoffaetor in the 1994 genocide (see e.g. André antieRla, 1998:
Kairaba, 2002; Musahara and Huggins, 2005; Vervi2®94; and Yanagizawa, 2006).
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those who had been internally displaced duringsérae period.The refugee inflows coupled
with the destruction of houses and infrastructurend) the war and genocide meant that by
1997 Rwanda faced an acute housing crisis. Thergment response included opening up
public lands for resettlement, instructing peopeshare farmlands and embarking on the
widespread villagisation policy (Musahara and HaggR005).

The resettling of refugees and of people livingsoattered homes into more concentrated
newly built village settlements was meant not aielyesolve the immediate housing shortage
and address the problem of settlement and land luse,also to promote security and
reconciliation, facilitate the provision of basiergices and infrastructure, and help improve
agricultural productivity. Most relevant for our np@ses, an important objective was for the
villagisation policy to help diversify the econonBy settling people in clusters, the hope was
that markets would develop and that villages wowmtitk as rural ‘development poles’ with
opportunities for non-agricultural activity (GlobdDP Project, 2005a; Hilhorst and van
Leeuwen 2000; IRIN, 2004; PNUD & MINIREISO, 1997;epublic of Rwanda, 2001;
Republic of Rwanda, 2004; UNDG, 2000).

With respect to implementation, the central govesntprovided the rules but it was up to
local authorities to put the policy into practi@everal authors stress the lack of uniformity in
the implementation process (Global IDP Project, 3200Hilhorst and van Leeuwen 2000;
Human Rights Watch, 2001; Jones, 2000; Pottier62®&®epublic of Rwanda, 2001; RISD,
1999). The consensus view is that the villagisapoticy was implemented hastily and in a
rather disorderly manner. It is suggested that Ithelugudu site selection was generally
unplanned and determined by the need to resefilge@es and the availability of land for
resettlement rather than by guidelines providedhaycentral government. Similarly, when it
comes to the selection of Imidugudu dwellers ip@nted out that no systematic procedures
were set to ensure a uniform selection.

The villagisation programme has been extremely erdidus. First of all, the policy has
been questioned from a democratic and human riggrspective; it was established without
any popular consultation and there have been remdriforced relocations and of lack of
compensation to people whose land was confiscatedh& purpose of building Imidugudu
sites. Second, the policy has been criticised fair living up to its stated objectives. The
Imidugudu sites have been criticised for not delhge the promised infrastructures and
services, for allocating each household too lidled and for the new fields being located too
far away from homes. Moreover, the government’'si@ggion that villagisation will improve
agricultural productivity is contested, and mang sceptical of the claim that villagisation will
help diversify the economy and create non-agricaltemployment. Instead, commentators
point to the lack of income-generating activitiesl @argue that many families in the programme
have needed support from friends and relatives dkena living (Global IDP Project, 2005a,
2005b; Hilhorst and van Leeuwen, 2000; Human RigNttch, 2001; IRIN, 2004; Kairaba,
2002; Kleine-Ahlbrandt, 2004; Musahara and Hugg®05; PNUD & MINIREISO, 1997;
Pottier, 2006; RISD, 1999; van Leeuwen, 2001). pgitesof these criticisms, and while the
construction of new sites has waned off, the Gawemmt remains committed to the goal that all
rural dwellers should resettle into Imidugudu (Relpuof Rwanda, 2000, 2002a, 2004, 2007).

While the programme objective to create rural mrkeith improved service access and
infrastructure provision suggests that Imidugudulddelp create incentives for and relieve
constraints on household diversification into harm income-generating activities, the serious
criticisms expressed above point to the great rieedn evaluation of the same. In the next
section | discuss how to approach this issue eogbiyi

* For an in-depth account of Rwandan displacemetiene, and of the history of the OCL and NCL refeg
groups, see Global IDP project (2005a,b).



4 Empirical strategy

The aim of the present paper is to evaluate whédtbeseholds that are part of Rwanda’s
villagisation programme diversify into non-farm @me-generating activities to a greater
extent than other rural households, and if so, kdrethis development is driven by differences
in micro-level asset and meso-level access factarshis end | exploit geographic variation in
the speed of implementation of the villagisationliqggp comparing households living in
Imidugudu settlements with households not yet reddiy the programme.

| use cross-section data from Rwanda’s 2005/06 RIGEnquete Intégrale sur le
Conditions de Vie des Ménagdwusehold survey, giving a benchmark sample GB52iral
households. | complement this data with a commustyey, covering the 440 rural clusters
(administrative units) surveyed in the 2005/06 ERC\ANnd the 439 clusters covered in the
earlier round of the EICV survey (EICV1 2000/01).

After having evaluated province, cluster and hoaokklevel selection into Imidugudu, |
focus on the comparative status of Imidugudu hooisishin terms of micro-level ‘assets’ and
meso-level ‘access’. Here, | am interested bothansehold assets brought to the Imidugudu,
and in assets acquired and infrastructure accesgegr while in the Imidugudu. | will then
move on to evaluate whether Imidugudu householifisrdrom other rural households in terms
of income-generating strategies, and to what exi#f@rences in asset and access factors could
help explain this potential variation. For this pose, | run regressions of (1) household income
diversification across different income sources afd?2) the choice to participate in the
concerned income-generating activities. In the sitep, | estimate an OLS of the Herfindahl
index of household income concentration:

H; = I,a + (Assets + Accessd) + (Assets [1; y + Access1;7) + (Selectioph) + &; .

That is, the household income concentratidy) (s taken to depend on the Imidugudu status of
the householdlj), its assets and access variablessétsand Accesy, and their interactions
with the Imidugudu dummy. Moreover, | include rewpd fixed effects and controls for
household-level variables found to influence s&b&cinto Imidugudu $electior).

In the next step, | estimate the following benchmgairobit model for the probability of

household participating in activity (as indicated by the dummy variab’lﬁ’j ):
problAP,j :1J=<Dlliaj +(Asset§ﬁj +Acces§51')+(Asset$EIiyj + Access[linj)+(Se|ectiorv]j)l

Hence, the probability of participating in the difént activities is taken to depend on the
same variables as above, i.e. Imidugudu statusseinmld assets and access variables, their
interactions with the Imidugudu dummy, and selectimntrols. ®([) denotes the standard

normal cumulative distribution function. For varldescriptions and summary statistics, see
Tables A1-A2.

4.1 Dependent variable

The outcome variables of interest, and APj, concern the income-generating strategies of

households. | classify household income into incomerived from own farm activity, farm
wage work, non-farm independent activity, non-famage work, and miscellaneous income
sources (transfers, asset rents and sales ete.T.ébde Al for a more detailed description.
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To capture household diversification across theceored income sources | use the
Herfindahl index i;), measured as the sum of squared income sharesndiex ranges from
0-1 and is increasing in concentration, meanind Wiaen all income is derived from one
source it takes the value one, and when incomglitsisto equal income shares derived from
many sources it approaches zero (maximum diveasific). The measure has the appeal of
summarising a whole vector of income shares irgsmgle number between zero and one. Also,
and unlike simply considering the household’s nundfencome sources, it takes into account
the relative size of income shares, judging houlskincome as more diversified if equal shares
are derived from two income sources than if, s&®% f the income is derived from one
source and 10% from the othe€onsidering that 99 percent of the sample housshehgage
in own farm activity (sedable A2), the Herfindahl index should capture dsifecation into
activities other than subsistence farming.

However, while illustrative, an aggregate meastke the Herfindahl index does not
reveal what specific income-generating activitissuseholds engage in. Considering the
heterogeneous process that diversification conssifwe need more detailed measures to get a
picture of the income-generating strategies of ugitdu households. For this reason, | also

consider activity participation /(Ffj), using dummy variables to indicate whether the

household receives income from own farm activiginf wage work, non-farm independent
activity and non-farm wage work, respectively.

4.2 Explanatory variables

The main explanatory variable of interest is a dynmdicating whether the household lives in
an Imidugudu settlement. Eighteen percent of theeyed rural households report to live in
Imidugudu. This is in line with government estingafer the country as a whole, suggesting
that ‘just under’ 20 percent of the population hdeen affected by the policy (Republic of
Rwanda, 2004). However, 74 percent of the samplasdimwlds still live in isolated
communities, making it by far the most common tygerural settlement.The remaining
explanatory variables fall into three main categgriasset and access variables (and their
interactions with the Imidugudu dummy), and corgrol

With respect to assets, | focus on physical capit@asured in terms of (the log of) the
value of the household’s agricultural assets, fmrcapital measured by (the log of) the value
of household durables, natural capital measureterims of the sizeof land holdings (log
hectares) and (the logged value of) livestock mgglj and human capital, for which | consider
the abundance of family labour, their level of eatian and health status. Turning to the access
variables, | consider cluster as well as houseledd} variation in access to roads, water,
schools, health centres and market infrastructawes cluster-level variation in access to
agricultural extension services, rural developmergdit and electricity. The cluster-level
variables indicate whether the concerned infratires exist within the cluster. At the
household level, | consider measures of the distém¢he concerned infrastructures. To see if
there is variation across Imidugudu and non-Imidliigthnouseholds in how the micro-level
asset and meso-level access factors relate to mgamerating strategies, | run estimations
including interaction terms between the Imidugudmdy and the asset and access variables.

In the next section | will discuss factors that gibky matter for selection into Imidugudu,
and how to control for these. However, being irdexé in finding out whether differences in
assets and access are what drive the income digatisin pattern of Imidugudu households,

® For a discussion of the Herfindahl index, see &aand Reardon (2000).
® The other response categories being ’neighbourHo6d(0.1%), 'old regrouping’ (5.6%), ’'unplanned
community’ (1.5%) and 'other’ (0.9%).



we also need to consider other factors affectimgdikersification behaviour of households. In
particular, we saw in Section 2 that variation iskrand returns constitutes important
diversification incentives. Provinteand cluster fixed effects will help capture regibn
heterogeneity in these (originating e.g. in diffexes in micro-climate, closeness to urban
centres etc.). Unfortunately, we have no satisfgatata on the household-specific risk profile
and risk preference, but to some extent heterogemneising from variation in these factors
should be captured by general household controlenms of family composition, conflict
returnee status etc. While the data does not dibmwausal conclusions about the relationship
between assets/access and income-generating iastivite can evaluate Imidugudu and non-
Imidugudu patterns of income-generation and how tugrelate with their respective asset and
access profiles.

4.3 Selection into the programme

It has been suggested that there was no systesad¢iction of Imidugudu sites and dwellers
(RISD, 1999). However, the Imidugudu programmeas an controlled policy experiment and
we need to take account of factors that potentiadgtter for selection into the programme.
The strategy to deal with selection relies on adhirg for confounding factors at the province,
cluster and household level.

Looking at Table 1, considering Imidugudu coverageprovince, it is obvious that some
regions were more likely than others to be selegted the programme; the share of
households reporting to live in Imidugudu rangesmro4 percent in Kibungo to 2 percent in
Kibuye. Two factors suggested to be important fer tegional prevalence of Imidugudu are
the extent to which returnees, in particular OClumeees who could not reclaim any property,
settled in the area thereby creating a need fosihguand whether there was land available for
resettlement (Human Rights Watch, 2001; RISD, 1999¢ can see that Kibungo and
Umutara, the provinces with the highest shares noidugudu households, are also the
provinces with the highest shares of householdsgbeonflict (and OCL) returnees and the
lowest population densifyIn order to capture unobserved regional heterdgetteat might
otherwise contaminate our results, subsequent ggigres of diversification behaviour will
include province fixed effects.

In line with the suggestion that there was no sgatec procedure for Imidugudu site
selection within regions (RISD, 1999), cluster-leestimations relating whether the cluster has
Imidugudu infrastructure to infrastructures avdialin the cluster before the Imidugudu
implementation periot(Table 2) seem to suggest that Imidugudu siteg wet selected based
on pre-existing health centres, schools, watercasuor market infrastructurés0On the other
hand, there is some indication that certain househbaracteristics are overrepresented in

" The province dummies refer to the administrativecsure that existed at the onset of the EICV dalkection
period and according to which Rwanda was dividdgd &2 (11 rural) provinces. Today, Rwanda is fotynal
divided into the Northern, Eastern, Southern andtéfa provinces, plus the City of Kigali.

8 Considering the extent of relocations in Rwandthinlate 1990s the population density in 2003isam ideal
measure. If instead considering average householthbldings in 1990, the relation based on the auadlable
observations is not clear.

® The variables are based on information about vemetre cluster had the concerned infrastructur20i0/01
and reportedhot to have built this type of infrastructure durirge tperiod 1994-2000/01. Hence the variables do
not capture potential cases where the infrastraaisted prior to 1994 but not anymore (e.g. dugesstruction
during the war), or cases where the infrastructxisted before 1994, but still was constructechanperiod 94-
00/01. The variables should, however, serve asonadde approximations of infrastructure existingppto
Imidugudu implementation.

19 The estimation including province dummies provideme evidence that the presence of a road inltiséec
increased the probability of building Imidugudurasdtructure, yet the marginal effect is only weadtitistically
significant.
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clusters with Imidugudu infrastructure (not presentsee the discussion on household-level
selection below). We cannot be sure whether clugseiation in household characteristics
influenced Imidugudu site selection or if houseloldth certain characteristics were relocated
to clusters with Imidugudu infrastructure. Nevelhtiss, to capture unobserved heterogeneity
based in systematic site selection, some regressibdiversification behaviour will include
cluster fixed effects.

As noted, it has been suggested that there werenifiorm procedures for selection of
Imidugudu dwellers. Nevertheless, we should check liousehold-level characteristics
associated with living in Imidugudu. Table 3 prdsehe results of probit estimations (with and
without province fixed effects for the full samplend for returnee and non-returnee
subsamples) of the probability of a household gvin Imidugudu on a number of household
characteristics arguably not endogenous to Imidugidtus: In line with the observation that
provinces with a high share of conflict returnels® daend to have higher shares of Imidugudu
coverage, being a conflict returnee, and in padican OCL refugee, is positively related to
living in Imidugudu. In the full-sample and nonuatee sample estimations, the household
head having completed primary school is associatiéd a higher probability of living in
Imidugudu. Moreover, there is some indication @ligph only weakly statistically significant)
that female-headed households and households withger household heads are more likely
to live in Imidugudu. In subsequent regressiondiwérsification behaviour | control for these
variables.

5 Results

After considering the comparative ‘asset’ and ‘sstestatus of Imidugudu households, this
section moves on to evaluate whether Imidugudu dtmalds differ from other rural households
in terms of income-generating strategies, and tatvextent differences in asset and access
factors could help account for this potential viioia

5.1 Comparative asset and access status

With respect to asset holdings, we compare Imidugadd non-Imidugudu households in
terms of physical, financial, natural and humaniteapTable 4 presents the results of
regressions of the concerned household asset beldin Imidugudu status, with and without
province dummies and controls for the factors fotodhatter for selection into Imidugudu.

Judging from the unconditional regressions (Panellidugudu households have greater
holdings than other rural households in terms ofcafjural assets (restricting the sample to
households engaged in farming) and durables (Cautr?), land (Columns 4-5) and educated
labour (Column 8). On the other hand, they tendwa comparatively little livestock (Column
3) and to a greater extent have experienced réeatih problems (Column 9).

As it turns out, however, not many of these assiotia withstand controls for regional
variation and the household characteristics foanchatter for selection into Imidugudu (Panel
B). Accounting for these variables, Imidugudu hdwsds only stand out from other rural

| want to avoid including household characteristitat have been acquired as a result of livingnidugudu.
Conflict returnee status is independent of livinglmidugudu, and the factors relating to family gmsition
should not be influenced by Imidugudu status to gmeater extent over the relatively short periothvieen the
policy implementation and the data collection. Hinaconsidering that only around 2 percent of hehad
heads are younger than 25, whether he/she has emumrimary school should in the great majoritgades be
determined before the move to Imidugudu. In suppbthis we can note that we get very similar ressuthen
using an alternative indicator focusing on the shaf household members over the age of 25 who have
completed primary school.



households in terms of being better educated anasdp@reater holdings in terms of durables.
Although using an alternative education measure hahe share of household members over
25 who have completed primary school rather thamramy for whether the household head
has done so — the education result reflects whaalveady know from the household-level
selection regression (Table 3), i.e. education emafior selection into Imidugudu. However, if
instead focusing on the share of household memiailer 20 who have completed or ever
attended primary school (not presented) and camditg on the selection controls, the age
distribution in the household and the educationolfer household members, Imidugudu
households still stand out as getting more educafibat Imidugudu households seem to have
greater holdings of durable goods could, to themixthat it takes time to build an asset base,
be taken to suggest that economically better offisebolds also tend to select into the
programme. To see whether this variation in assatus translates into differences in
diversification patterns, asset indicators will becorporated in the regressions of
diversification behaviour.

Turning to the comparative infrastructure accesshef Imidugudu households, Table 2
suggests no major differences between clusters anth without Imidugudu settlements in
terms of infrastructures existing prior to the Iogaidu implementation period. However, while
the household asset base may take time to buildisdimld access to services and
infrastructures could presumably develop over timter term. Considering that an important
aim of the Imidugudu programme was to ensure easgsa to service infrastructures, which is
why resources have presumably been devoted torachsind improve service infrastructures
in Imidugudu settlements, we want to consider Irgitlu service access today. Table 5
presents the results of regressions at the clasikhousehold levels relating service access in
2005/06 to Imidugudu settlements.

Looking at the cluster-level estimations, consiggriwhether the respective service
infrastructures exist within the cluster (Column8)lit seems that not much has changed since
1994; out of the infrastructures also considerefahle 2, we can again only observe a positive
association between having Imidugudu settlements haaving a road leading to the cluster
(with Imidugudu clusters being around 7 percentagats more likely to have a road, Panel B,
Column 3). In addition, however, Table 5 considarsess to agricultural extension services,
credit, and electricity (Columns 6-8). And in fatite estimations suggest that clusters with
Imidugudu settlements are around 10 percentagetspaonore likely to provide agricultural
extension services and electricity (Panel B, Colsiiand 8).

The household-level estimations (Columns 9-13) sagd¢midugudu households tend to
have a shorter walking distance to all the consdeservice infrastructures except a protected
water source (i.e. to the market, road, primaryosthand health centre). Controlling for
regional variation and the factors found to matterselection into Imidugudu (Panel B), the
shorter distance to the nearest market, road amookcemains, with Imidugudu households
having to walk for about 5-7 minutes less than otheal households.

In sum, living in Imidugudu is seemingly associateith a somewhat greater access to
service infrastructures. Put in relation to thegoamme objective to improve service access
and infrastructure provision, however, the obsemiéfégrences are arguably relatively modest.
To see whether differences in access status athectomparative diversification pattern of
Imidugudu households, the household-level measefregcess to service infrastructures will
be incorporated in subsequent regressions of diatson behaviour.
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5.2 Income generation
5.2.1 Diversification

Turning to the income-generating strategies of Bbakls, let us first consider the Herfindahl
index, which captures the degree of household ircdiversification across our five income
sources (own farm, farm wage, non-farm independaativity, non-farm wage and
miscellaneous). First of all, we can note that iime [with the literature suggesting that
diversification is the norm in rural Africa, ledsan 3 percent of households in our rural sample
obtain all of their income from one source.

Regressing the Herfindahl index on Imidugudu statius asset and access variables and
selection controls, the results (Table 6) suggestifference between Imidugudu and non-
Imidugudu households in terms of income diversifara On the other hand, there appears to
be some variation across Imidugudu and non-Imidughduseholds in how the asset and
access factors relate to diversification patterns.

Surprisingly few of our asset variables turn oubéosignificantly related to diversification
as measured by the Herfindahl index. As might bpeeted, the most robust finding is a
tendency for more income diversification (less meoconcentration) in households with a
greater number of working-age adults. While Imiddiginouseholds do not stand out in terms
of holdings of this human capital asset (see Tdb)ethe Imidugudu-adult interaction term
parameters in Columns 4-5 seem to suggest thataskeciationbetween this asset and
diversification is more pronounced among Imiduguchuseholds. The results also provide
some indication of more income diversification amomouseholds with health problems,
presumably reflecting push incentives for divecsifion — diversification for survival — among
households facing negative income shocks.

When it comes to meso-level access factors, theé mbsast observation is that the longer
the distance to the nearest primary school, theenmwuseholds tend to diversify. One
interpretation of this finding could be that whevirlg further away from a school, school-age
children become involved in the household’s incayeaerating activities rather than go to
school, thereby increasing the spread of houseinclimne sources. Moreover, there is some
indication that households living far away fromoad and water source tend to diversify less.
This finding is not surprising; reasonably, hougdlan more remote areas do not to the same
extent engage in market transactions, but rathgrorefarming for own consumption. What is
more surprising is that we do not observe a sinaismociation with respect to market distance,
and that the relationship between diversificatiod distance to the nearest road — judging from
the interaction effect in Column 4 — seems drivennbidugudu households.

As discussed in Section 2, and as suggested bghitree results, income diversification
constitutes a heterogeneous process where incentib®th push and pull factors — as well as
constraints relate to asset and access factorsngtghis background it is interesting to explore
whether the degree of income diversification, asasueed by the Herfindahl index, varies
across income groups and, if so, whether Imiduguaiinon-Imidugudu households follow the
same pattern. Figure 1 considers the Herfindahdxray income decile for the Imidugudu and
non-Imidugudu subsamples. While Imidugudu and moittigudu households display similar
diversification patterns across the mid-rangeshefincome distribution, some differences can
be observed at its ends. In the non-Imidugudu supks the most evident observation is that
households in the poorest decile (decile 1) difetbie least (i.e. they have high scores on the
Herfindahl concentration index), seemingly suggestithat the poorest are somehow
constrained from entry into certain income-genatpfctivities, e.g. due to lack of key assets
such as land. Among Imidugudu households, howeverinstead see the least diversification
in the ‘richest’ decile (decile 10), arguably sugfiyeg that Imidugudu households diversify due
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to push rather than pull factors, and that theh&gt’ households do not have the same need to
diversify for survival.

5.2.2 Activity participation

So, Imidugudu households do not stand out in tesindiversification as measured by the
Herfindahl index. And although there are some signdifferences in diversification patterns
across income groups for Imidugudu and non-Imidugualuseholds, the variation is relatively
modest. As noted, though, an aggregate measurthbkiderfindahl index does not reveal what
specific income-generating activities householdgage in, nor the share of income derived
from the respective income sourcdable 7 compares the Imidugudu and non-Imidugudu
samples in terms of the mean income shares defiiopdthe different income sources (overall
and by income quintile) and of the share of houlkEhparticipating in different activities.

Comparing across income groups, the income shaineedeérom the own farm tends to be
largest in the poorest quintile (0.67 in Imiduguehd 0.64 in non-Imidugudu) and smallest in
the richest, presumably reflecting limited off-famarning opportunities among the poorest.
The income share from farm wage work is lowestha tichest and poorest quintiles and
relatively high in the second and third quintil@is reflects the often-observed use of low-
return farm wage labour to supplement own farm mme@mong the poor. Again, however, the
very poorest appear impeded from access. Imidugpodiseholds follow this pattern but have
somewhat lower farm wage shares overall. The incahare derived from non-farm
independent activity increases with income in bestibsamples, presumably reflectiag
capacity of richer households to diversify into Heg return non-farm activities that require
initial investments. Although modest differencesmpared to non-Imidugudu households, the
income shares derived from non-farm independenvigctre relatively high in Imidugudu
(especially in quintiles 2-3), whereas for farm wagork they were relatively low, perhaps
suggesting that farm-wage earning opportunities lacking in Imidugudu and that poor
Imidugudu households instead turn to low return-fasm independent activity. The share of
household income derived from non-farm wage worknsdest (3-5 percent) in the poorest
quintiles, but increases with income (to 10 perdanimidugudu and to 15 percent in non-
Imidugudu).

Considering the average income shares and patiipeaates (the percentage share of
households receiving some income from the incomecs) for the different income sources, it
thus seems as though Imidugudu and non-Imidugudsdimwlds differ mainly in terms of the
extent to which they derive income from farm wagel aon-farm independent activity. On
average, Imidugudu households are less involvefdrim wage work and more in non-farm
independent activity.

To explore this further, Table 8 (Columns 1-4) pras the results of estimations of the
probability of deriving some income from own faretigity, farm wage, non-farm independent
activity, and non-farm wage work, respectively.lie with the picture we got from Table 7,
the unconditional regressions (Panel A) indicatg tmidugudu households are (13 percentage
points) more likely than other rural householdemngage in non-farm independent activity and
(7 percentage points) less likely to be involvediairm wage work. Moreover, they suggest that
living in Imidugudu is positively associated witkeceiving some income from own farm
activity. As it turns out, though, these associaido not withstand controlling for the factors
found to matter for selection into Imidugudu (PaBglAllowing the province dummies to pick
up regional variation in agro-climatic conditiondc.e and controlling for household
characteristics overrepresented in the Imidugudilesgents, Imidugudu households are
instead found to be (5 percentage points) mordylike engage in non-farm wage activity.
Incorporating our asset and access variables liet@stimations (Panel C), however, we can no
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longer observe this association. Seemingly thefferdnces in household assets and/or access
to service infrastructures can help explain thisaten.

While our primary focus is the comparative perfoneca of Imidugudu households, a few
observations stand out with respect to the micvetlasset and meso-level access variables. To
begin with, there is too little variation in owrriia participation (Column 1) — 99 percent of all
households are involved — to be able to run thigmesion with the concerned set of
explanatory variables.

As regards the asset variables, deriving incomen ffarm wage work (Column 2) is
positively associated with the household abundaridabour and negatively associated with
the size of land holdings. This should reflect tla@acity of the household land to support (in
terms of food) and absorb (in terms of own farmkyane household labour. Moreover, better
educated households and households with greatdmigsl of durable goods and agricultural
assets are less likely to engage in farm-wage lalgpasumably reflecting the low returns to
this activity. The probability to engage in nonffabusiness activity (Column 3), on the other
hand, is increasing in both labour and land endawisieThe latter should reflect that an
important part of non-farm business income consistthe value added from processing of
agricultural products. This, together with the pigsi association found between non-farm
independent activity and holdings of durables agdcaltural assets, illustrates how limited
asset endowments can effectively shut out housshiotin non-farm earning opportunities.
Moreover, households where a higher share of haldehembers are of working age are
found to be less likely to engage in non-farm irefefent activity, perhaps suggesting that
younger household members tend to assist in tretsétias. The probability to engage in non-
farm wage work (Column 4) is, however, positivesaciated with both the number and the
share of working adults, seemingly suggesting tbatpared to non-farm independent activity,
children do not take part in non-farm wage workhe same extent. Moreover, it is interesting
to note that whereas non-farm business activitasely linked to asset holdings in terms of
land and agricultural equipment — highlighting théial capital requirements to be able to
engage in agricultural processing — non-farm wagekvnstead appears tied to human capital
assets.

With respect to meso-level service and infrastmgciccess we can discern surprisingly
few correlation patterns. As might be expectedndpdocated close to the nearest market
involves a higher probability of being engaged am+iarm wage work. Somewhat surprisingly,
however, there is no statistically significant asabon between market distance and non-farm
independent activity. Instead non-farm independetivity is, again somewhat unexpectedly,
more common among households living further awaymfrthe nearest road. A possible
interpretation of this result could be that houséfion remote areas engage in processing of
agricultural produce in order to satisfy their od@mand for diversity in consumption, again
illustrating the heterogeneous process that difieasion constitutes.

The results seem to indicate that most of the wanabetween Imidugudu and non-
Imidugudu households in terms of income-generadicityities can be attributed to the factors
identified as important for selecting into ImidugudHowever, the asset and access factors
might still be relevant when comparing the two gr&uour next question to ask is whether
there is variation across Imidugudu and non-Imidliigtnouseholds in how the micro-level
asset and meso-level access factetate to income-generating strategies. Table 9 presents
estimations equivalent to those in Table 8, butlugiog interaction terms between the
Imidugudu indicator and our asset and access \tlasidfor the sake of brevity, however, only
the interaction terms with parameters statisticalignificant at least at the 5% level are
presented, along with their component asset anesac@riables).

First of all, we can note that the positive asdommabetween agricultural assets holdings
and non-farm independent activity (Column 3) appepresent among non-Imidugudu
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households only. An interpretation for this findimguld be that in Imidugudu, non-farm
independent activity does not to the same extertine processing of agricultural produce. It
also seems that the observed negative associatitweén education and farm wage work is
even more pronounced among Imidugudu householdsnp@ong the magnitude of
coefficients, this appears to be driven by Imiduguldouseholds with little education
participating to a greater extent than the equitatl®useholds outside Imidugudu. Moreover,
the positive association between educationramdfarmwage work appears to be present only
in the non-Imidugudu subsample, seemingly driverrdigtively low participation among the
educated in Imidugudtf. With respect to the access interactions, we cda tiwmt with the
exception that living far from the nearest roadnsi@gly only involves a lower probability to
engage in farm (and to some extent non-farm) wagek vamong Imidugudu households,
service infrastructure access appears to work fiereint in Imidugudu as compared to other
rural areas.

Summing up the results so far, we observed nordiflee between Imidugudu and non-
Imidugudu households in terms of income diverstiaraas measured by the Herfindahl index.
On the other hand, running estimations focusingtlen probability of participating in the
specific income-generating activities, Imidugudwéeholds at first sight stand out as more
likely than other rural households to engage in-fasm independent activity and as less likely
to be involved in farm wage work. As it turns oabwever, these differences do not withstand
controlling for regional variation and householdtéas found to matter for selection into
Imidugudu. However, what we did find in some ins@swas variation across Imidugudu and
non-Imidugudu households in how the asset and adaetors relate to overall diversification
and the specific income-generating strategies.néx¢ section explores the robustness of these
findings.

5.2.3 Robustness checks

First of all, could the lack of a statistically sificant difference between Imidugudu and non-
Imidugudu households in terms of income diversifaraas measured by the Herfindahl index
be due to non-linearities masking the relationdgiween Imidugudu and diversification?
Seemingly, no; using quantile regression to testhdr living in Imidugudu settlements affects
the tails (the 10th, 25th, 75th and 90th percesititather than the mean of the Herfindahl index
gives the same result.

Turning to the individual income-generating actest when focusing on own farm
activity, farm wage work, non-farm independent\attiand non-farm wage work (Tables 8-9,
Columns 1-4), the results suggest little variatioetween Imidugudu and non-Imidugudu

12\We cannot rule out that it is the association leetwliving in Imidugudu and engaging in the acyivitat varies
with asset status, rather than the relationshipvéet the asset holding and the activity that vaaie®ss the
Imidugudu and non-Imidugudu subsamples. Some splitple estimations (not presented), however, seem t
support the latter. Running separate estimatiomstfe Imidugudu and non-Imidugudu subsamples (there
allowing all effects to vary across the two groyps)the farm wage work estimation the agricultasset ‘effect’

is negative and statistically significant in theidogudu sub-sample, and in the non-farm independetivity
estimation in the non-Imidugudu sub-sample. Howewghen instead splitting the sample at the median
agricultural asset holding, the Imidugudu parameégemot statistically significant in any of the uvding
subsamples. Similarly, running separate estimatimnsthe Imidugudu and non-Imidugudu subsamples, th
negative education effect on farm wage work is ntbaa twice the size in the Imidugudu sample, whenrghen
splitting the sample based on whether the househbihd has completed primary school, the Imidugudu
parameter is not statistically significant in arfttte subsamples. Running the equivalent split $amgtimations
for non-farm wage work, on the other hand, we distis®e a positive Imidugudu ‘effecimong households with
little education (living in Imidugudu implies a @mentage point higher probability of engaging am+fiarm wage
work).
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households once controlling for the factors fouadrtatter for selection into Imidugudu. A
major objective of the Imidugudu policy, howeverta develop rural ‘development poles’ with
non-agricultural earning opportunities — no didtioc is made between non-farm business and
non-farm wage work. Perhaps if we consider non-faroome-generating activities together,
rather than separately, we will observe systemati@tion between the two groups. Tables 8-
9, Columns 5-6, present estimations pooling nomferdependent activity and non-farm wage
work.

At first sight, Imidugudu households stand out aljing more on non-farm income-
generating activities than do other rural househdlfable 8, Panel A); they are about 10
percentage points more likely to derive some incdroen the concerned non-farm sources
(Column 5), and around 3 percentage points mosdylito receive at least 25 percent of their
income from the same (Column 6). Again, howevs,dbserved differences do not withstand
controlling for factors found to matter for selectiinto Imidugudu (Table 8, Panel B). The
modest differences observed between Imidugudu andmidugudu once again seem to lie in
varying associations between the income-generattigity and some asset variables. As for
non-farm independent activity, when introducing thteraction terms between the Imidugudu
indicator and the asset and access variables (T@hléhe observed positive association
between agricultural asset holdings and non-fartiwigcis only present in the non-Imidugudu
subsample. In fact, when focusing on receivingeast 25 percent of the household income
from non-farm sources (Table 9, Column 6), the raBon effect implies a negative
association in the Imidugudu sample.

As noted, we want to control for regional variationthe risks and returns of different
income-generating strategies. The activity paréitgn estimations in Table 8 (Panels B-C)
included province dummies. If we instead use th@ ddster dummies we are able to control
for more local variation, but at the cost of los@gubstantial number of observations when
having to drop clusters where the cluster dummydipte the outcome variable perfectly.
However, if nevertheless including the cluster duemfand clustering the standard errors) the
results remain largely the same. With the exceptibfarm wage employment, which now
remains negatively related to living in Imiduguditiements when including the asset, access
and selection controls, Imidugudu households dtllnot stand out in terms of the extent to
which they engage in the concerned income-genegrattivities.

Another potential concern is that parameter heteigy across different subsamples
masks the relationship between income-generatimgtegies and living in Imidugudu
settlements. In particular, the conflict returneewho are overrepresented in the Imidugudu
villages — might have distinct experiences (disphaent, lack of social connections etc.) that
separate them from other households. In alternastenations | therefore split the sample by
conflict returnee status and run separate estimatior the two subsamples (thus comparing
returnees living in Imidugudu to returnees notrgiin Imidugudu, and non-returnees in
Imidugudu to non-returnees outside Imidugudu). Gnckiding selection controls, Imidugudu
households still do not stand out in terms of diiferation or in terms of the extent to which
they engage in non-farm activity. If in a similashion splitting the sample between OCL and
non-OCL households, female- and male-headed holdselnd households with educated and
non-educated household heads (other group affiiatifound to matter for selection into
Imidugudu), this result remains unchandgd.

13 Comparing across the around 250 OCL refugee holg®hliving in Imidugudu settlements is, if anytbi
negatively related with non-farm activity.
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6 Conclusions

In 1996 Rwanda implemented a villagisation, or dogudu’ policy, establishing that all
households in scattered rural homesteads — thealygettlement pattern in Rwanda — should be
regrouped into organised government/donor con&tduatillages. Around the turn of the
millennium, almost 20 percent of Rwanda’s populatitad been resettled into Imidugudu
villages. A major goal with the policy was to helwersify the economy. By settling people in
clusters, the hope was that markets would devedtmulating non-farm income-generating
activity. As of yet, there has not been a comprsivenevaluation of the income-generating
opportunities in the Imidugudu villages.

Against this background, the aim of the preserdystuas to evaluate whether households
that are part of Rwanda’s villagisation programmeeigify into non-farm income-generating
activities to a greater extent than other rural detwlds in Rwanda, and to what extent
differences in asset holdings and access to imfretsire and services can help explain the
potential variation. The empirical findings are &h®oHn household- and community-level data,
and exploit the geographic variation in the speédingplementation of the Imidugudu
programme.

First, we considered the comparative asset andsscstatus of Imidugudu households.
With respect to the former, the results suggestatImidugudu households stand out in terms
of being better educated and having greater haddimgerms of durables goods. Regardless of
whether this is due to households with greatertassgowments selecting into Imidugudu or
assets being acquired while living in Imidugudur (&alucation, the results indicate that both
forces are at play), this should imply that Imiddguhouseholds are comparatively well-
equipped to engage in non-farm activity, which fie suggested to involve investments of
both financial and human capital. With respect ¢oviee/infrastructure access, the results
suggest that living in Imidugudu is associated veteomewhat greater access to services and
infrastructures such as markets, roads, schodasirigity and agricultural extension services.
Although the observed differences are relativelydast in light of the programme objective to
improve service access and infrastructure provjsibis should nevertheless imply that
Imidugudu households are comparatively well-suiteddiversify into non-farm activities
requiring, say, processing of agricultural prodand functioning markets for exchange.

Given their comparative asset and access status, would thus expect Imidugudu
households to diversify into non-farm income-getiegaactivities to a greater extent than
other rural households. This is not what the eroginiesults reveal, however. We observed no
difference between Imidugudu and non-Imidugudu Bbokls in terms of income
diversification as measured by the Herfindahl indéa gain more insight into the specific
income-generating activities engaged in, we tunwedstimations focusing on the probability
of participating in the concerned activities. Atstisight, Imidugudu households stand out as
more likely than other rural households to engag@an-farm business activity and as less
likely to be involved in farm wage work. As it twmut, however, rather than being explained
by the theoretically motivated asset and acceswriacthese differences do not withstand
controlling for regional variation and householcttéas found to matter for selection into
Imidugudu. The finding that Imidugudu households,spite of the programme objective to
stimulate diversification into non-farm activitypdot stand out in terms of their income-
generating activities is robust over a wide ranigaiternative specifications and subsamples.

What we did find in some instances, however, wasattan across Imidugudu and non-
Imidugudu households in how the asset and accedsrgarelate to income-generating
strategies. This could be taken to indicate diffees across the two groups in terms of who
diversifies and why. For instance, the fact thabagiimidugudu households we did not to the
same extent observe a positive association betwdanation and non-farm wage work, or
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between agricultural asset holdings and non-falependent activity, seems to suggest that in
Imidugudu poorer households engage in non-farm nregenerating activities to a
comparatively great extent. Adding to this pictusbdereas in non-Imidugudu we saw the least
diversification among the poorest, in Imidugudu wstead observed the least diversification
among the ‘richest’. While finding similar overddvels of diversification across Imidugudu
and non-Imidugudu households, one would thus bknew to argue that the diversification
that takes place in Imidugudu to a greater extents to be for ‘survival’ rather than for
‘accumulation’.

On a general level, the results of the presentystiinonstrate the heterogeneous process
that diversification into non-farm income-genergtiactivities constitutes, with incentives as
well as constraints relating to asset and acceserfa With respect to the specific case under
study, we can note that these factors are not édntmginderstand the comparative income-
generating strategies of Imidugudu households.

We can only speculate as to why Imidugudu househgiden their asset and access status,
do not rely on non-farm income sources to a greatent. One possible explanation relates to
social capital. While we focused on household aksédings in terms of physical, human,
financial and natural capital, we do not have apror social capital. Resettled households
that have recently been disrupted from their kng@roductive environment presumably have
comparatively weak access to local networks fordpation and market exchange. This is
likely to constitute an important obstacle to besm activity beyond subsistence farming.
Social capital should develop over time, and liksayiit is reasonable to assume that it takes
time for improved service and infrastructure acdesaffect economic behaviour. A lenient
interpretation of the results of the present pagoeid thus be that change takes time, and that
we need to evaluate developments occurring ovelotinger term. Still though, at the time of
the survey, more than five years had passed sicednstruction of the Imidugudu villages,
and in this period the intended rural ‘developmeoles’ with sustainable non-farm earning
opportunities had clearly failed to materialise.

It is important to note that the Imidugudu policgdnseveral objectives, including to help
solve the acute housing shortage and to providerisg@nd reconciliation following the civil
war and genocide. Without a counterfactual we cactaam that the policy should not have
been implemented; without the Imidugudu settlemehis housing shortage and conflict over
land might well have resulted in continued violeaoel even more acute poverty. What we can
say, however, is that the present study provideg Mile indication that the programme has
achieved its objective of stimulating diversifiaatiinto non-farm income-generating activities.
In more general terms, the results highlight thednéo carefully monitor the earning
opportunities of resettled households that haven ltbsrupted from their known productive
environment.
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Figure 1: Mean Herfindahl index by income decile
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Notes: The income deciles are based on a measumnearfie per adult equivalent (decile 1 is
the poorest and decile 10 is the richest). Theihigahl index is increasing in concentration,
meaning that lower values imply a greater degraaaafme diversification.
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Table 1: Imidugudu coverage by province and pravicicaracteristics

No. of HH % share in % share % share of  Pop. density HH land
Province surveyed Imidugudu returnees  OCL returnees (km?) in 2003 holdings 1990
Kigali Ngali 480 13 21 6 285 n.a.
Gitarama 480 4 11 2 404 1.02
Butare 479 5 48 4 386 0.84
Gikongoro 480 4 11 2 250 1.03
Cyangugu 480 6 7 1 322 0.67
Kibuye 480 2 13 4 268 1.68
Gisenyi 480 5 29 3 424 0.56
Ruhengeri 480 23 22 2 540 0.96
Byumba 480 3 39 3 421 1.14
Umutara 480 42 57 17 100 n.a.
Kibungo 480 94 58 11 239 1.49
Total rural 5279 18 29 5

IMeasures of pop. density in 2003 and average Hehialdings in 1990 are from and Takeuchi and Ma(2687).

Table 2: Probit estimations (marginal effects) loster Imidugudu coverage on pre-existing infrastutes
Dependent variable is a dummy for the cluster lptinidugudu infrastructure

Health centre in cluster before 1994 0.133 0.040
(0.112) (0.117)
School in cluster before 1994 0.045 0.126
(0.069) (0.078)
Water source in cluster before 1994 -0.073 -0.050
(0.045) (0.052)
Road in cluster before 1994 0.040 0.110*
(0.055) (0.057)
Market in cluster before 1994 0.012 -0.009
(0.137) (0.139)
Province dummies no yes
Observations 439 439

Robust SEs in parentheses; * significant at 10%gt*5%, *** at 1%; based on EICV 1 data.

Table 3: Probit estimations (marginal effects régady of Imidugudu status on household charactesisti
Dependent variable is a dummy taking the valuetidfhousehold lives in Imidugudu

Full-sample _Full-sample Returnees Returnees Noumrre  Non-return.
Returnee 0.164*** 0.029**
(0.014) (0.013)
OCL 0.118*** 0.079** 0.1571*** 0.129**=*
(0.029) (0.032) (0.034) (0.044)
Female HH head 0.005 0.031* 0.014 0.056 0.001 0.021
(0.016) (0.017) (0.035) (0.042) (0.017) (0.016)
Married HH head -0.021 0.002 -0.030 0.021 -0.017 .008
(0.014) (0.014) (0.032) (0.035) (0.015) (0.013)
Age of HH head -0.001** -0.000 -0.001 -0.001 -0.001 -0.000
(0.000) (0.000) (0.001) (0.001) (0.000) (0.000)
HH size -0.000 0.001 0.001 0.002 -0.001 0.001
(0.003) (0.003) (0.006) (0.008) (0.003) (0.002)
Share in work age  -0.003 -0.018 -0.022 -0.023 0.004 -0.016
(0.023) (0.023) (0.054) (0.066) (0.024) (0.021)
HH head schooling 0.032** 0.041*** 0.007 0.009 010#* 0.046***
(0.013) (0.014) (0.028) (0.034) (0.014) (0.013)
Province dummies no yes no yes no yes
Observations 5275 5275 1519 1519 3757 3757

Robust standard errors in parentheses; * signifi@an10%; ** significant at 5%; *** significant afl%.
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Table 4. Comparative asset status of Imidugudu househ@dSY

1) 2 ) (4) ®) (6) (7) (8) )
Dependent variable is: Agr. ass. Durables LivestoclOwned land Land No. adults  Share adults Share. eddealth prob.
Panel A: Unconditional regressions
Imidugudu 0.180*** 0.5371*** -0.375** 0.317**= 0.326** -0.004 0.005 0.040*** 0.021**
(0.038) (0.085) (0.174) (0.073) (0.050) (0.051) .00B) (0.014) (0.009)
Constant 0.722** -1.114***  0.535*** -1.462*%**  -1.34**  2.645%** 0.551*** 0.247*** 0.217***
(0.017) (0.034) (0.074) (0.032) (0.024) (0.022) .003) (0.006) (0.004)
Panel B: Regressions including province dummies and hadedelection controls
Imidugudu 0.019 0.334*** -0.085 -0.155 -0.048 -0200 -0.009 0.063*** -0.001
(0.055) (0.110) (0.248) (0.112) (0.076) (0.071) .012) (0.019) (0.012)
Constant 0.640*** -0.671**  0.499* -2.414%*  -1.33%* 2.112%* 0.659*** 0.549%** 0.185***
(0.074) (0.136) (0.303) (0.144) (0.105) (0.088) .01®) (0.023) (0.016)
Observations 5077 5275 5267 5270 5272 5275 5275 8496 5275

Notes: Robust standard errors in parentheses; ifisigmt at 10%, **at 5%, *** at 1%; the HH selectiocontrols refer to the variables found statishcal
significant in Table 3 (Returnee, OCL, Female HideAge of HH head and HH head schooling). In Calunthe sample is restricted to HH engaged in own
farm activity. Column 4 considers only land ownsgdtle household. Column 5 considers the total lailided by the household (including land thateiaded or
sharecropped (see Table Al). In Column 8 the HH Isehooling control is omitted.

Table 5: Imidugudu service/infrastructure access (Colspgke®ent Probit marginal effects, cluster-level gsial Cols. 9-13 OLS coefficients, household-leuadlysis)
(2) (2 ©)) (4) (5) (6) (7) (8) 9) (10) (11) (12) (13)

Dep. var. is:  Water Market Road School HC Agr. ExCredit Electricity Water dist. Market dist. Roadtd School dist. HC dist.

Panel A: Unconditional regressions

Imidugudu -0.076 0.042 0.084***  -0.006 0.009 0.057 -0.030 0.078** 0.115**=*  -0.177** -0.272** -0.075** -0.122***
(0.049) (0.036) (0.023) (0.047) (0.027) (0.049) .04B) (0.031) (0.027) (0.027) (0.019) (0.015) (a4

Constant 0.381** 1.126*** 0.437** (0.492% 1.232***

(0.008) (0.012) (0.012) (0.011) (0.012)

Panel B: Regressions including province dummies (Columi3, br province dummies and household selectiorolsn(Columns 9-13)

Imidugudu  0.017 0.029 0.065** -0.034 -0.003 0.096* 0.005 0.107*** -0.004 -0.114** -0.103*** -0.087*** -0.086
(0.058) (0.042) (0.029) (0.055) (0.029) (0.057) .08®) (0.037) (0.025) (0.037) (0.027) (0.016) (@8

Constant 0.398** 1.118%* 0.191** 0.571* 1.184***
(0.021) (0.035) (0.015) (0.019) (0.058)
Obs. 439 439 438 439 439 439 439 437 5275 5275 5275 5275 5275

Notes: Robust standard errors in parenthesesnifisignt at 10%; ** significant at 5%; *** signifiant at 1%; in Columns 1-8 the dependent variableslammies taking the
value one if the concerned service infrastructuistén the cluster, and the Imidugudu indicatoaisluster-level dummy. In Columns 9-13 the depahdariables are self-
reported service distance, measured in hours éisték walk to the nearest service, and the Imidugundicator is a household-level dummy. The HH ciid® controls refer
to the variables found statistically significantTiable 3 (Returnee, OCL, Female HH head, Age ofhéldd and HH head schooling). The estimations ireRBah and B

contain the same number of observations, excepairel B, Column 3, where the observations in tlewipces Gitarama and Kibungo are dropped becaeseptedict the
outcome variable perfectly, leaving us with 359aykations, and in Panel B, Column 8, where forsdume reason the observations in Buyumba are drpfgaadng us with

397 observations.
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Table 6: Household income diversification as meeginy the Herfindahl index (OLS estimation)

Dependent variable is the Herfindahl index of htwa$d income shares (increasing in concentration)

(1) (2) (3) (4) (5)
Imidugudu -0.002 -0.003 -0.002 0.019 0.026
(0.007) (0.010) (0.010) (0.029) (0.034)
Asset variables
Agricultural assets 0.006* 0.004 0.001
(0.004) (0.004) (0.004)
Durables 0.001 0.000 0.001
(0.002) (0.002) (0.002)
Livestock 0.002 0.003 0.001
(0.002) (0.002) (0.002)
Land -0.000 -0.000 0.003
(0.003) (0.003) (0.004)
No. work adults -0.016*** -0.013*** -0.013***
(0.002) (0.003) (0.003)
Share work adults 0.006 -0.004 -0.005
(0.014) (0.015) (0.017)
Share health prob. -0.024** -0.020* -0.020
(0.011) (0.012) (0.014)
HH head schooling -0.003 -0.005 -0.007
(0.006) (0.007) (0.008)
Access variables
Water distance 0.008** 0.009** 0.007
(0.003) (0.004) (0.006)
Market distance 0.004 0.003 0.001
(0.004) (0.004) (0.006)
Road distance 0.008** 0.006 0.005
(0.004) (0.004) (0.005)
School distance -0.009*** -0.010*** -0.012***
(0.002) (0.002) (0.003)
HC distance 0.001 0.003 0.000
(0.003) (0.004) (0.006)
Interaction termb
Imi*Adult -0.014** -0.013**
(0.006) (0.006)
Imi*Roaddist. 0.037*** 0.012
(0.014) (0.017)
Constant 0.615*** 0.553*** 0.568*** 0.565*** 0.644*
(0.003) (0.012) (0.017) (0.018) (0.018)
Selection controfs no yes yes yes yes
Province dummies no yes yes yes no
Cluster dummies no no no no yes
Observations 4923 4920 4901 4844 4844
R-squared 0.00 0.03 0.06 0.05 0.17

Notes: Standard errors in parentheses (Cols. IbdstoSEs, and in Col. 5 SEs clustered by the 44Gegu
‘clusters’); *significant at 10%, **significant &%, ***significant at 1%;'Refer to interaction terms between
the Imidugudu dummy and the respective asset argsac/ariables. Due to lack of space only intevadiérms
with parameters statistically significant at leasthe 5% level are presentéfihe selection controls refer to the
variables found statistically significant in Tal8gReturnee, OCL, Female HH head, Age of HH heatl Hir
head schooling). Column 2 includes the educatiamalile as part of the selection controls. To cdnfoo a
possible effect of the transformation made of tbgged agricultural assets, durables, livestock kmdi
variables (see Table Al), Estimations 3-5 alsoudeldummy variables to control for having zero emaents
of these assets.

22



Table 7: Mean income shares and activity rates

Full sample
Income shares Participation
Q1 Q2 Q3 Q4 Q5 AlS Rates (%)
Own farm 0.64 0.57 0.56 0.57 0.52 0.57 99
Farm wage 0.14 0.20 0.18 0.11 0.06 0.14 38
Non-farm independent 0.04 0.09 0.10 0.14 0.18 0.11 69
Non-farm wage 0.03 0.05 0.08 0.09 0.14 0.08 21
Miscellaneous 0.15 0.09 0.08 0.09 0.10 0.10 84
Imidugudu subsample
Income shares Participation
Q1 Q2 Q3 Q4 Q5 AlS Rates (%)
Own farm 0.67 0.58 0.57 0.58 0.55 0.58 99
Farm wage 0.10 0.18 0.14 0.10 0.05 0.11 32
Non-farm independent  0.05 0.12 0.13 0.14 0.20 0.14 79
Non-farm wage 0.05 0.03 0.08 0.10 0.10 0.08 22
Miscellaneous 0.13 0.09 0.08 0.08 0.10 0.09 83
Non-Imidugudu sub-sample
Income shares Participation
Q1 Q2 Q3 Q4 Q5 AlS Rates (%)
Own farm 0.64 0.57 0.56 0.57 0.51 0.57 99
Farm wage 0.14 0.20 0.19 0.11 0.07 0.14 39
Non-farm independent 0.04 0.08 0.09 0.14 0.18 0.11 67
Non-farm wage 0.03 0.05 0.07 0.09 0.15 0.08 21
Miscellaneous 0.15 0.10 0.09 0.09 0.09 0.10 84

Notes: Q1-Q5 refer to income quintiles based oneasure of income per adult equivalent (quintiles the poorest
and quintile 5 is the richest); ‘AlS’ refers to theerage income share derived from the income ssufarticipation
rates’ refers to the percentage share of househetd$ving some non-zero income from the incomecsu
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Table 8: Probit estimations of activity participation (the marginal effects arereported)

Dep. var. is (1) 2 (3) 4) (5) (6)
dummy for Ownfarm Farmwage Non-farm Non-farm  Any Non-farm
engaged in: activity activity ind. activ. _wageactiv. non-farm __ share >25%

Panel A: On Imidugudu status alone

Imidugudu 0.007** -0.071**  0.125*** 0.004 0.101***  0.028*
(0.003) (0.017) (0.015) (0.015) (0.014) (0.016)
Selection controls no no no no no no
Province dummies no no no no no no
Observations 5154 5269 5236 5261 5219 5278
Panel B: Adding province dummies and HH selection controls
Imidugudu 0.004 -0.017 -0.008 0.045** 0.014 0.027
(0.004) (0.024) (0.024) (0.022) (0.020) (0.023)
Selection controls  yes yes yes yes yes yes
Province dummies _vyes yes yes yes yes yes
Observations 4688 5266 5233 5258 5216 5275
Panel C: Adding asset and access variables
Imidugudu - 0.003 -0.021 0.031 -0.004 0.002
(0.025) (0.024) (0.021) (0.021) (0.023)
Asset variables
Agricultural assets  ----- -0.032%**  (0.042*** -0.004 0.022*** -0.010
(0.010) (0.009) (0.007) (0.008) (0.008)
Durables  -—-- -0.083**  0.037*** 0.031*** 0.045***  (0.060***
(0.005) (0.004) (0.003) (0.004) (0.004)
Livestock - -0.002 -0.008* -0.006* -0.007* -08*
(0.005) (0.005) (0.004) (0.004) (0.004)
Land = - -0.025***  0.035*** -0.012** 0.022*** -0016***
(0.007) (0.006) (0.005) (0.005) (0.006)
HH no. work adults ----- 0.060*** 0.026*** 0.033***  0.027*** 0.018***
(0.006) (0.006) (0.005) (0.005) (0.005)
Share work adults ~ ----- 0.050 -0.135**  0.059** aBo***  0.035
(0.034) (0.032) (0.027) (0.027) (0.031)
Health prob. share  ----- 0.026 0.015 -0.016 0.010 0.030
(0.028) (0.026) (0.023) (0.022) (0.026)
HH head schooling ----- -0.062***  -0.001 0.044** @17 0.040***
(0.017) (0.016) (0.014) (0.014) (0.015)
Access variables
Water distance ~  ----- -0.015 0.007 -0.001 -0.001 020**
(0.015) (0.010) (0.013) (0.009) (0.013)
Market distance ~  ----- -0.013 -0.007 -0.035**  -0¥2* -0.022**
(0.010) (0.009) (0.008) (0.008) (0.009)
Road distance @ ----- -0.015 0.025*** -0.000 0.018** -0.005
(0.012) (0.010) (0.008) (0.008) (0.009)
School distance ~  ----- 0.016 -0.003 0.002 -0.005 009.
(0.0112) (0.010) (0.009) (0.007) (0.013)
HC distance @  ----- -0.009 0.008 -0.003 0.003 0.005
(0.008) (0.008) (0.006) (0.007) (0.007)
Selection controls ~ ------ yes yes yes yes yes
Province dummies  ------ yes yes yes yes yes
Observations ~ ----- 5244 5211 5236 5194 5253

Notes: Robust standard errors in parentheses. igtitatly significant at 10%, **significant at 5%,
***gignificant at 1%. In Column 1, Panel C, theretoo little variation to run the estimations. Tdedection
controls refer to the variables found statisticaignificant in Table 3 (Returnee, OCL, Female Hehdh,
Age of HH head and HH head schooling). To contoold possible effect of the transformation madéhef
logged agricultural assets, durables, livestock land variables (see Table Al), the estimationBanel C
also include dummy variables to control for haviego endowments of these assets.
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Table 9: Probit estimations of activity particimati(marginal effects) including interaction terms

Dep. var. is (@) 2 3) 4 (5) (6)
dummy for Own farm  Farm wage Non-farm Non-farm  Any Non-farm
engaged in: activity activity ind. activ. wageigact non-farm share >25%
Imidugudu - 0.118 -0.091 0.062 -0.085 -0.052

(0.077) (0.078) (0.064) (0.069) (0.058)
Significant interaction terms

Imi*Agr.ass. - -0.028 -0.067**  -0.003 -0.050**  -0.042**
(0.020) (0.020) (0.015) (0.017) (0.017)

Imi*HHHschool ~ ----- -0.134%*  0.044 -0.069%*  0.049 -0.016
(0.037) (0.038) (0.024) (0.032) (0.035)

Imi*Roaddist. ~ ----- -0.081*  0.010 -0.066* -0.004 0039

(0.041) (0.030) (0.036) (0.025) (0.037)
Component variables of significant interactions

Agricultural assets  ----- -0.028** 0.052*** -0.003 0.030*** -0.001
(0.011) (0.010) (0.008) (0.008) (0.009)
HH head schooling ----- -0.038** -0.008 0.059*** (M8 0.042**
(0.019) (0.018) (0.016) (0.016) (0.017)
Road distance ~  ----- -0.012 0.025** 0.004 0.019*  .0@0
(0.012) (0.010) (0.008) (0.008) (0.010)
Selection controls ~ ------ yes yes yes yes yes
Province dummies  ------ yes yes yes yes yes
Observations 5244 5211 5236 5194 5253

Notes: Robust standard errors in parentheses. igtitatly significant at 10%, **significant at 5%,
***gignificant at 1%. There is too little variatiom own farm activity to run the estimation in Coin 1; all
estimations include the full set of asset and a&ceasiables and their interactions with the Imiddigu
dummy. For the sake of brevity, however, only thieriaction terms with parameters statistically giggnt
at least at the 5% level are presented, along tiigthr component asset and access variables. Thetisel
controls refer to the variables found statisticalignificant in Table 3 (Returnee, OCL, Female Héhdh,
Age of HH head and HH head schooling). To contoold possible effect of the transformation madéhef
logged agricultural assets, durables, livestockland variables (see Table Al), the estimations edslude
dummy variables to control for having zero endowtserf these assets.
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APPENDI X

Table Al: Variable descriptions

Imidugudu variables
Imidugudu: Dummy taking the value 1 if householdaws to live in Imidugudu settlement.
Imidugudu infrastructure: Dummy taking the valui the cluster has Imidugudu infrastructure.

| ncome gener ation measures

Income: Yearly household income. The sum of theimes derived from own farm activity, farm wage
activity, non-farm independent activity, non-farmage income, and miscellaneous income sources
(see below).

Own farm income: Yearly income from own farm adfvincluding crop sales, the sale of livestock and
unprocessed livestock products, revenues from esh@ped fields in household possession,
miscellaneous agricultural revenues and the vafuetained crop output (there is no information on
the value of retained livestock products), dedgcérpenditures incurred.

Farm wage income: Yearly cash wage from farm wagekwplus possible supplementary in-kind payments.

Non-farm independent income: Yearly income from 4fenm independent activity including profits from
household enterprises — formal and informal — aaldiesr added from processing of agricultural and
livestock products.

Non-farm wage income: Yearly wage from non-farm &agork, plus possible supplementary in-kind
payments.

Miscellaneous income: Yearly income from assetsand sales, including the rental and sale of aljuial
assets and land as well as from rental of lives{eokisidering the households may engage in animal
rearing, revenues from sale of livestock are inetbdn own farm income), plus ‘miscellaneous’
income sources such as pensions, social secudtyransfers from absent household members or other
persons.

Activity dummies: dummy variables equal to 1 if theusehold derives some non-zero income from the
concerned income source (own farm activity, farngevactivity, non-farm independent activity, non-
farm wage income, respectively). ‘Any non-farmaislummy equal to 1 if the household derives some
non-zero income from either non-farm independertiviag or non-farm wage work. ‘Non-farm
share>25%'’ is a dummy variable equal to 1 if thedatold derives at least 25% of its income from
non-farm independent activity and non-farm wagekwor

Income per adult equivalent: Income / adult equirmtd in household. Depending on age and sex you are
given a coefficient to proxy for your calorie neadfative to those of a person within the 20-39%ryea
age bracket. Coefficients based on Republic of Riag2002b).

Herfindahl index: The sum of squared income shakds= Zsz wheres represents the shares dnithe

income sources (own farm activity, farm wage attimon-farm independent activity, non-farm wage
income, and misc. incomes).

Asset variables

Agr. Assets: Total value of household’s agricultiequipment (quantity owned of each listed equipimen
times its estimated current value) (in log RwF/200@ order not to get missing values on observetio
with zero agricultural assets endowments, | ad8Dt6 all observations before taking logs.

Durables: Total value of household durables (in RgF/1000). In order not to get missing values on

observations with zero durable endowments, | a@@10to all observations before taking logs.

Value of livestock: Value of household total livesk holdings (no. of livestock units multiplied liyeir
reported values) in (log RwF/1000). In order notget missing values on observations with zero
livestock endowments, | add 0.001 to all observetioefore taking logs.

Owned land: Land (in log hectares) owned by theskbald (not including land that is leased or
sharecropped). In order not to get missing valueslmservations with zero land endowments, | add
0.0001 to all observations before taking logs.

Land: Land (in log hectares) utilised by the howselfincluding plots that are owned as well as ¢htimt
are loaned, leased or sharecropped). In orderongét missing values on observations with zero land
endowments, | add 0.0001 to all observations be#kiag logs.

No. in work age: The number of working age (15-&diilts in the household

Share of working age adults: Share of household beesrithat are of working age (15-64)

Share with health prob.: The share of household meesnwho experienced health problems during the las
two weeks.
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HH head schooling: Dummy variable taking the vabre if the household head has completed primary
school.

Accessvariables, cluster level

Road: Dummy taking the value 1 if there is a razatling to the community.

Water: Dummy taking the value 1 if there is a pcted water source (public utility, drilled water lye
protected spring water, or free public fountain)tia community.

School: Dummy taking the value 1 if there is a stho the cluster.

HC: Dummy taking the value 1 if there is a heakhtce in the cluster.

Market: Dummy taking the value 1 if there is a gait weekly market in the cluster.

Agr. ext.: Dummy taking the value 1 if there isagricultural extension programme in the cluster.

Credit: Dummy taking the value 1 if the cluster has agricultural credit institution that offers alr
development loans.

Electricity: Dummy taking the value 1 if the clusteas electricity.

Accessvariables, HH level

Water distance: Time (in hours) it takes to walkhe nearest water source.
Market distance: Time (in hours) it takes to walktie nearest market.

Road distance: Time (in hours) it takes to walkhi nearest road.

School distance: Time (in hours) it takes to walktte nearest school.

Health centre distance: Time (in hours) it takewtk to the nearest health centre.

Selection controls, cluster level

Health centre in cluster before 1994: Dummy takhmgvalue 1 if there was a health centre in thetelu
2000/01 and the cluster did not build health ceimtirastructure between 1994 and 2000/01

School in cluster before 1994: Dummy taking theueadl if there was a school in the cluster 2000t the
cluster did not build school infrastructure betwd®94 and 2000/01

Water source in cluster before 1994: Dummy takimgualue 1 if there was a water source in the etust
2000/01 and the cluster did not build water soimfrastructure between 1994 and 2000/01

Road in cluster before 1994: Dummy taking the vdlukthere was a road in the cluster 2000/01 &ed t
cluster did not build road infrastructure betwe®84 and 2000/01

Selection controls, HH level

Conflict returnee: Dummy variable taking the vatures if the respondent was displaced due to corafidt
returned to the current region of residence betvi&®4 and 2000.

OCL: Households who are returnees (see criteri@egdbend whose point of out-migration (proxied bg th
year the household settled in their current residaninus the time resided in their previous residgn
was before 1990.

Female HH head: Dummy taking the value 1 if thedhafghousehold is female

Married HH head: Dummy taking the value 1 if theth@f household is married.

Age of HH head: The age of the head of household

Share in work age: Share of household memberatkaif working age (15-64)

HH size: Household size

HH head schooling: (see under asset variables)

Regional controls

Province dummies: 11 rural province dummies for tbesehold being located in Kigali Ngali, Gitarama,
Butare, Gikongoro, Cyangugu, Kibuye, Gisenyi, Ruy®n Byumba, Umutara and Kibungo,
respectively. Kigali Ngali used as benchmark.

Cluster dummies: 440 rural cluster dummies

Interaction terms. Multiplicative terms between the household-leveidagudu dummy and the respective
asset and access variables
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Table A2: Summary statistics

Variable Obs Mean Std. Dev. Min Max
Income-generation variables

Hefindahl 4924 0.62 0.19 0.22 1
Own farm activity 5155 0.99 0.11 0 1
Farm wage activity 5270 0.38 0.48 0 1
Non-farm indep. act. 5237 0.69 0.46 0 1
Non-farm wage act. 5262 0.21 0.41 0 1
Any non-farm 5220 0.75 0.43 0 1
Nonfarm share>25% 5279 0.28 0.45 0 1
Asset variables

Agr. ass. (logs) 5268 0.69 1.27 -6.91 7.11
Durables (logs) 5279 -1.02 2.28 -6.91 7.95
Livestock (logs) 5271 0.47 4.87 -6.91 10.50
Utilised land (log ha) 5276 -0.98 1.54 -9.21 3.90
No. in work age 5279 2.64 1.44 0 13
Share in work age 5279 0.55 0.24 0 1
Share with health prob. 5279 0.22 0.25 0 1
HH head schooling 5279 0.25 0.43 0 1
Access variables

Water distance 5279 0.40 0.61 0 24
Market distance 5279 1.09 0.78 0 10
Road distance 5279 0.39 0.74 0 15
School distance 5279 0.48 0.66 0 24
HC distance 5279 1.21 0.91 0 24
Additional selection controls

Conflict returnee 5277 0.29 0.45 0 1
OCL 5276 0.05 0.21 0 1
Female HH head 5279 0.28 0.45 0 1
Married HH head 5279 0.54 0.50 0 1
Age of HH head 5279 44.81 15.43 15 98
HH size 5279 5.01 2.24 1 16
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